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OnucTopxo3, Bbi3biBaeMbiu Opisthorchis felineus , npe/jCTaBJiaeT cepbe3Hyio yrpo3y Ha- 
cejieHHio Pocchh. rio3TOMy aKTyajibHa pa3pa6oTKa hobmx chctcm HMMyHoauarHocTHKH c 
npuMeHeHueM peKOM6uHaHTHbix aHajioroB 6 cjikob O . felineus . LJejib /jaHHoro HCCJie^OBa- 
HHH — noJiyueHue peK0M6uHaHTH0u 28 kDa rjiyTaTHOH-S-TpaHC<{)epa3bi (GST) O. felineus 
b cucTeMe E.coli h oueHica bo3mo)khocth ee Hcnonb30BaHH5i Jinn HMMyHOAHaraoc- 
thkh onucTopxo3a. J\jin nojiyueHua Taxoro 6ejixa 6biJia ucnojib30BaHa njia3MH^a 
pET20b(+)-GST, coaep^xamaa oTKpbiTyio paMxy cuHTbiBaHHa 28 kDa GST O. felineus 
(639 HyKJieoTHAOB, xo/jupyiomne 213 aMHHoxHCJiOTHbix ocTaTxoB) H3 Harneu x,ZJHK 6 h 6- 
jiHOTeKH (Pomaznoy et al., 2013). YcTaHOBJieHo, hto cHHTe3HpyeMbiu peKOM6HHaHTHbiu 
6ejiox rOF28-GST pearapyeT b Hd>A h HMMyHo6jiOTe c aHTHTejiaMH cbiBopoTox OojibHbix 
0nHCT0pX030M H He B3aHMO^eHCTByeT C CbIBOpOTKaMH 3^0pOBbIX /JOHOpOB. Pe3yjIbTaTbI 
HCCJieAOBaHua yxa3biBaiOT Ha noTeHijHajibHyio npHro/jHOCTb rOF28-GST rjm pa3pa6oTXH 
HOBbIX HMMyHOTeCTOB RJIX BblHBJieHHH OnHCTOpX03a. 

Kiuoueebie cnoea : Opisthorchis felineus , onHCTopxo3, pexoMbuHaHTHbm 6ejiox, 28 kDa 
rjiyTaTHOH-S-TpaHC(J)epa3a, HMMyHOOTarHocTHxa. 

OnHCTopxo3 — rejibMHHT03, nopa^xaiomnn npenMymecTBeHHo renaTodn- 
jiHapHyio CHCTeMy n no/OKejiy^oHHyio TKenezy. Bo36yaHTeji5iMH onncTopxo3a 
hbjijhotch 2 BH^a neneHOHHbix cocajibutHKOB, TpeMaTO^ ceM. Opisthorchiidae: 
Opisthorchis felineus b CTpaHax EBpa3nn n Opisthorchis viverrini b lOro-Boc- 
tohhoh A 3 hh (Schuster, 2010). Hpe3BbiHaimo 6nH3Koe no CHMnTOMaTHKe 3a6o- 
jieBaHne, KJiOHopxo3, Bbi3biBaiOT neneHOHHbie cocajibiumcn B*ma Clonorchis si¬ 
nensis, TaiGKe Bxo^Hntero b ceM. Opisthorchiidae. Kjiohopxo 3 pacnpocTpaHeH 
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Ha /JajibHeM Boctokc h b cipaHax boctohhoh A3hh, b hbcthocth, b Kirrae 
(King, Scholz, 2001; Shen et al., 2009; Mordvinov et al., 2012). 

Mhpoboh onbiT noKa3bmaeT, hto ana 3(})(})eKTHBHoro peuieHHH npoOneM, 
CBH3aHHbIX C OnHCTOpX030M, Heo6xOflHMO p33BHTHe MeTOflOB IipO(|)HJiaKTHKH, 
jieneHHa h anarHOCTHKH 3toto 3a6ojieBaHHa, b HacraocTH, HMMyHoanarHOCTH- 
kh. ITepcneKTHBHbiM noaxoaoM k noBbiiueHHio cnepn(|)HHHOCTH h nyBCTBH- 
TejibHOCTH HMMyHoanarHOCTHHecKHX MeTO^OB aBjiaeTca Hcnojib30BaHHe b xa- 
necTBe aHTHTejio-CB33biBaK)ii;ero cy6cTpaTa pexoMSHHaHTHbix 6ejiKOB, coxpa- 
HaiomHx aHTHreHHbie aeTepMHHaHTbi napa3HTapHbix 6ejiKOB (Shunyu et al., 
2011; Mordvinov et al., 2012). B stoh cbjbh 3HaHHTejibHbiH HHTepec npeacTaB- 
jihiot HccneflOBaHHa noTeHU,HajibHbix 6ejiKOB-HMMyHoreHOB TpeMaToa O. vi- 
verrini u C. sinensis (Mulvenna et al., 2010; Zheng et al., 2013). IIoKa3aHO, hto 
peKOM6HHaHTHbie 6ejiKH sthx napa3HTOB, nojiyneHHbie b npoxapHOTHHecxofi 
cncTeMe, MoryT 6biTb HcnoJib30BaHbi min HMMyHoaHarHocraKH onHCTopxnao- 
30B (Hong et al., 2002; Shen et al., 2009; Shunyu et al., 2011). Crajio h3bcctho, 
hto cpe,an 3KCKpeTopHO-ceKpeTopHoro npoayKTa onHCTopxna o6HapyacHBaiOT- 
CH B 6oflbIIIHX KOJIHHeCTBaX TJiyTaTHOH TpaHC(j)epa3bi. 3to 3H3hht, hto Bbicoxa 
BepoaTHOCTb noaBJieHHa anraTeji, cnoco6Hbix CB33biBaTbca c anHTOnaMH 
3thx 6ejiKOB y napneHTOB, crpaaaiomHx onncTopxo30M. /JencTBHTeabHO, pa- 
Hee Ha TpeMaToaax 6bma noKa3aHa 3(jxj)eKTHBHOCTb Hcnojib30BaHHH TJiyTaTHOH 
TpaHC(J)epa3 xax MapxepoB onHCTopxo3a npn nocTaHOBKe HMMyHOJiorHHecKHX 
TeCTOB. 

PaHee HaMH 6 buia nojiyneHa 6 H 6 jiHOTeKa k/JHK O. felinens h npoBeaeH no- 
hck noTeHU,HajibHbix MHUieHefi rjm pa3BHTna MeToaoB HMMyHoanarHOCTHKH 
OnHCTOpX03a, BbI3BaHHOrO 3THM napa3HTOM. YCTaHOBJieHO, HTO reH, KOflHpyiO- 

iuhh 28 kDa GST (GenBank: JK006511.1), bxo^ht b hhcjio HaH 6 ojiee bmcoko 
TpaHCKpnSnpyeMbix reHOB O. felineus (Pomaznoy etal., 2013), a (JtepMeHT 
28 kDa GST aBJiaeTca oahhm H3 ochobhmx 6 ejiKOBbix komhohchtob axcxpe- 
TopHO-cexpeTopHoro npoayicra rejibMHHTa (JlbBOBa h ap., 2014). HH(j)opMai],HH 
06 HMMyHoreHHbix h aHTHreHHbix cbohctbux OTaeabHbix 6cjikob O. felineus 
npaxTHHecKH OTcyTCTByeT, h HaMH npeanpHHHMaiOTca nepBbie inarn b 3tom 
HanpaBjieHHH (Pa3yMOB nap., 2012). 

L(eJib aaHHOH pa6oTbi — nojiyneHHe peKOM6HHaHTHoro aHajiora (JtepMeHTa 
28 kDa GST O. felineus b cncTeMe E. coli, onpeaeaeHue aHTHreHHbix cbohctb 
3Toro peKOM6HHaHTHoro 6ejixa h ou,eHxa bo3mo>khocth ero Hcnonb30BaHHa 

AJia HMMyHOaHarHOCTHKH 0nHCT0pX03a. 


MATEPHAJI H METOaHKA 

KoMMepnecKHe Ha6opbi (jmpM: Bio-Rad (Aurum™ Total RNA Mini Kit); 
Fermentas (RevertAid™ First Strand cDNA Synthesis Kits); Qiagen (QIAquick 
Gel Extraction Kit; QIAquick PCR Purification Kit; QIAquick Nucleotide Re¬ 
moval Kit; QIAexpress kit type IV; QIAprep Spin Miniprep Kit; Applied Bio¬ 
systems (Terminator Cycle Sequencing Kit v. 3.1); 3AO «BeKTop-EecT (Onnc- 
Topxo 3 -IgG-HOA-EECT; OnHCTopxo3-IgG-KOHTpoabHaa naHenb). 

OcpMCHTbi h MapKepbi MOJieKyaapHbix BecoB. B paSoTe Hcno;ib30BajiH Phu- 
sion® /IHK-nojiHMepaay («Finnzyme», Finland), Taq /IHK-iiojiHMepaay 
(«Ch63h3Hm», HobochOhpck), 3HaoHyKaea3bi pecrpHKu,HH Bamlll, Hindlll, 
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iscoRI h Bgll I («Ch63h3hm», Hoboch6hpck). Bo Bcex peaKunax ncnonb30Ba- 
jih pacTBopbi h ycnoBHa, peKOMeHaoBaHHbie npoH3BOAHTejieM. flaa onpeneae- 
HH3 anHHbl (|)parMeHTOB HyKJieHHOBblX KHCJIOT HCn0Jlb30BaJIH X /JHK/BssI 
(«Ch63h3hm», Poccna). flua onpeaeneHHa MoneKynapHbix bccob 6enKOBbix 
npenapaTOB Hcnojib30BajiH Mapicepbi MOJieKyjiapHbix Macc 6 cjikob (jmpMbi 
«Fermentas» (JlHTBa). 

OjiHroHyKneoTH^bi. IIpaHMepbi ana CHHTe3a paMKH TpaHCJianHH reHa GST 
(caHTbi y3HaB3HHa 3HaoHyKJiea3 pecTpHKHHH Bglll h EcoRI Bbi^eaenbi xypcH- 
bom): 

forward 5' ACGA GA 7C7C ATG AGTAGCG AA A AATAC A A 
reverse 5' CGAA 7TCCCGAAAGGTGTGTCAGGACG 
OjiHroHyKneoTH^bi 6 mjih npHroTOBjieHbi (jaipMoii Biioccex (Hoboch6hpck). 


Co3jiaHHe reHHO-HHaceHepHOH KOHCTpy kuhh 
ana nonyneHna peKOM6HHaHTHoro 6eJiKa 

OparMem: flHK, coaepacamnii reH 28 Kfla rayTaTHOH-S-TpaHC(J)epa3bi 
O.felineus, ana KnoHnpoBaHna b cocTaBe axcnpeccnpyiomero Beicropa nony- 
najiH npn noMomn FILfP c Hcnonb30BaHneM njia3MHabi H3 6H6nnoTeKn 3Kcn- 
peccnpyiomHxca reHOB onncTopxa (GenBank: JK006511.1). 3Ta naa3MHaa co- 
aepacHT nonHyio paMKy CHHTbraaHna reHa rayTaTHHOH TpaHC(J)epa3bi, c pacneT- 
hoh MoneKyaapHOH Maccoft 28 kDa. fljia peaKunn ncnonb30Bann npanMepbi, 
Hecymne Ha 5'-KOHuax caftTbi y3HaBaHHa 3HaoHyKnea3 pecTpHKHHH Bglll h 
EcoRI. ftjia KnoHHpoBaHHa npnMeHaan BeKTop pET 20b(+), npeaBapHTenbHO 
rHaponH30BaHHbiH pecTpHKT33aMH BamHI h EcoRI. Beicrop h KnoHnpyeMbin 
FILIP npoayKT OMHipann ot npoayKTOB rnaponn3a npn noMomn MHHH-KonoHOK 
(Sigma, USA), flanee rHaponH30BaHHbie BeKTop h FILfP npoayKT, anHHoii 
639 n. o. nnrnpoBann npn noMomn T4 flHK jmra3bi npn 4 °C b TeneHne hohh. 
JInra3HyK) CMecb TpaHC(J)opMHpoBanH b uiTaMM E. coli SoIoPack Gold (Invitro- 
gen, CLIIA) 3JieKTponopauHen. Bbipocmne Ha ceneKTHBHoii cpeae KonoHHH 
E. coli aHanH3HpoBanH nocpeacTBOM riLfP c npaiiMepaMH, ncnonb30BaBiiiHMH- 
ca npn nonyHeHHH (ftparMeHTa flHK ana KnoHnpoBaHna. KonoHHH, b kotopmx, 
no aaHHbiM CKpnHHHra, HMenacb Hyaoraa BCTaBKa, Hapa6aTbiBann, Bbiaenann 
naa3MnaHyio flHK h ceKBeHnpoBann no CaHrepy. 


3Kcnpeccna, BbiaeneHne h o h h c t k a 
peKOM6nHaHTHoro 6enKa 

/Ijia nonyneHna peKOM6nHaHTHoro 6enKa ncnonb30Bann uiTaMM E. coli 
BL21(DE3), TpaHC(J)opMnpoBaHHbiii naa3MnaHoii flHK pET20b(+)-GST, n 
o6o3HaHeHHbin aanee Kax E. coli BL21(DE3)pET20b(+)-GST. Tpanc(j)opMnpo- 
BaHHbix SaKxcpHH CHanana KynbTHBHpoBann c nepeMeuiHBaHneM (200 o6/mhh) 
ao njiOTHocTH OD 600 = 0.6, a 3aTeM npoBoannn HHayKHHio 0.3 mM HIITr 
(H3onponnn-P-D-THoranaKT03Ha). If HayunpoBaHHyK) 6noMaccy co6npaan 
neHTpH(J)yrHpoBaHHeM h xpaHnnn npn -20 °C. 
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A(J)<))HHHyK) XpOMaTOrpa(J)HK) paCTBOpHMOH (})paKUHH 6eJlKOB npOBO.au™ c 
noMombto Ha6opa (})HpMbi QIAGEN Ha Ni-NTA arapoae, Tax KaK pexoM6nHaH- 
thbih 6ejiOK coaepjxaji 6x His tag Ha KOHne. 

nojiyneHHtie xjieTOHHbie JiH3aTB>i uiTaMMa-npoayueHTa h onnmeHHbie pe- 
K0M6nHaHTHB>ie 6enKH aHanH3HpoBajiH MeToaoM 6ejiKOBoro 3JiexTpo(|)ope3a 
(Sambrook etal., 1989) b 10—12%-hom reae. KoHneHTpaunio 6eJiKa onpeae- 
aaan nyTeM H 3 MepeHna onTHnecxofi naoTHOCTH no npoTOKOJiy «Bio-Rad-pro- 
tein assay» Ha cneicrpo(|)OTOMeTpe Victor 3 1420 (Perkin Elmer). 


HMMyHo6jioT h H<t>A 

nepeHoc 6ejiKOB nocjie 3<t> n nocTaHOBKy HMMyHO(f)epMeHTHOH peaxunn 
ocymecTBjmw, xax onncaHO paHee (Kotcjixhh h ap., 1999). H<t>A c pexoMOn- 
HaHTHbiM 6ejixoM b xanecTBe aHTnreHa npoBoanan nocjie copSunn HepacTBO- 
pHMoii (|)paxHHH 6eaxa b pacTBope 2 M MoneBHHbi (50 mM Tris, 5 mM 3/(TA, 
150 mM NaCl), HcnoJib3ya xoMnoHeHTbi TecT-cncTeMbi (jmpMbi BexTop-EecT, b 
COOTBeTCTBHH C HHCTpyXHHeH npOH3BOflHTeJlB. 

KoMMepnecxne Ha6opbi, Hcnojib3yeMbie b pa6oTe: 

• OnncTopxo 3 -IgG-H<l>A-EECT (3AO «BexTop-EecT»); 

• OnHCTopxo3-Ig(j-xonTpojibHaa naHejib cbiBopoTox (3AO «Bexrop- 
EecT»), coaep>xamaa 4 no3HTHBHbix h 4 HeraTHBHbix o6pa3na. 


nporpaMMHoe oGecneneHne 

npn npoBe^eHHH aHajiH3a HyxaeoTnaHbix h aMHHoxHCJioTHbix nocaeaoBa- 
TenbHOCTeH npHMeHajiH xoMnbioTepHbie nporpaMMbi, npeacTaBaeHHbie Ha caii- 
Tax NCBI (http://www.ncbi.nlm.nih.gov/BLAST/ n http://www.ncbi.nlm.nih. 
gov/Structure/cdd/wrpsb.cgi), EXPASY (www.expasy.org), a Tax>xe nporpaM¬ 
Mbi SignalP 4.0 Server (http://www.cbs.dtu.dk/services/SignalP/), PSIPRED 
v3.0 (http://bioinf.cs.ucl.ac.uk/psiprcd) h NetNGlyc 1.0 Server (http://www.cbs. 
dtu.dk/services/NetNGlyc/). 


PE3yJlbTATbI H OBCyaC^EHHE 

nojiyneHne pexoM6nHaHTHoro 6eaxa 
28 kDa GST O.felineus 

KoHCTpyxnna H3 x^HK-SnSanoTexH (Pomaznoy et al., 2013), coaepacamaa 
nojiHopaaMepHyio paMxy TpaHcaannn 28 kDa GST O. felineus , 6biaa ncnojib- 
30BaHa ana coaaaHna mTaMMa E. coli — npoayneHTa aaHHoro 6eaxa. Koanpy- 
iomaa nacTb 28 kDa GST O. felineus H3 SnSanoTexn Sbiaa nepexaoHHpoBaHa b 
axcnpeccnpytomnii BexTop pET 20 b(+), xax onncaHO Bbime (pnc. 1). 

J\m noayneHna pexoM6nHaHTHoro aHaaora 6eaxa 28 kDa GST O. felineus 
HcnoabioBajin iut3mm E. coli BL21(DE3), TpaHC(f)opMHpoBaHHbin naa3MH,goH 
pET20b(+)-GST n o6o3HaneHHbiH xax E. coli BL21(DE3)-pET20b(+)-GST. 
06pa3Hbi OnoMaccbi aHaaronpoBaan c noMombio SeaxoBoro 3aexTpo<|)ope3a 
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cDN A incert 



Pnc. 1. CxeMa KJioHHpoBaHHH nocjieaoBaxejibHOCTH reHa 28 kDa GST O. felineus b aKcnpeccnpyio- 
ibhh BeKTOp pET20b(+) ^jih nojiyueHHH njia3MH^bi pET20b(+)-GST. 

Fig. 1. Cloning of the coding sequence for 28 kDa GST O. felineus into pET20b(+) vector. 


no JIommjih Ha HaJiHHne 3Kcnpeccnn ueneBoro npoAyicra h ero pacTBopnMOCTH 
(pnc. 2). Kjiohbi, npoAeMOHCTpnpoBaBmne Han6oJiee bbicokhh ypoBeHb 3Kcn- 
peccnn peKOM6nHaHTHoro 6enKa rOF28-GST c MOJieKyjiapHbiM bccom oko- 
jio 29 K^Ja (pnc. 2, A), 6b>ijih ncnojib30BaHB.i juia AaubHenninx SKcnepnivieHTOB. 
PeKOM6nHaHTHbin 6enoK HaKanjiHBaJica b ochobhom b Tejitnax BKJiiOHeHHH 
(pnc. 2, E). TaK, nocne paspymeHna kjictok yjibTpa3ByKOM h c6opa HepacT- 
BopnMon (JjpaKnnn neHTpncJ)yrnpoBaHneM oKa3ajiocb, hto coAepacaHne 
rOF28-GST b kjictohhom ocaAKe cocTaBJiaiio npn6jiH3HTeJibHO 80 %. U,ncJ)po- 
Baa o6pa6oTKa 3JieKTpo(|)operpaMM noKa3ajia, hto HHCTOTa 6enKa rOF28-GST 
nocne a(J>(])HHHOH xpoMaTorpacj)nn pacTBopnMon cj)paKnnn AOCTnraeT 50— 
67%. TaKHM o6pa30M, nojiyneHHbiH niTaMM-npoAyueHT E. coli BL21(DE3) 
pET20b(+)-GST o6ecneHHBan 6nocnHTe3 neaeBoro npoAyicra rOF28-GS b 
BHAe HepaCTBOpHMOH (*90 %) H paCTBOpHMOH (~10 %) (J»paKHHH. 


OnpeAeneHne aHTnreHHbix cbohctb 
peKOM6nHaHTHoro 6enKa 

/Ijih onpeACJicHna B3anMOAencTBna peKOM6nHaHTHoro 6ejiKa rOF28-GST c 
aHTHTejiaMH npoTHB Ocjikob O. felineus 6bui ncnojib30BaH Ha6op no3HTHB- 
HblX CBIBOpOTOK OT GoJlbHblX 0nHCT0pX030M H HeraTHBHbIX CbIBOpOTOK 3AOpO- 
Bbix aohopob (3AO «BeKTOp-EecT»). BbiaBjieHne n03HTHBHbix aHTHTeji b cbi- 
BopoTKax npoBOAHJin c noMombio HMMyHO(j)epMeHTHbix peaKHHH, HOA n 
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Phc. 2. AHajiH3 3KcnpeccHH h ohhctkh rOF28-GST c noMomtio bejncoBoro 3JieKTpo(j)Ope3a 

(12.5 % rejib). 

A: 1 — 6ejiKOBbie MapKepbi MOJieKyuBpHofi Maccw, 2 — cyMMapHaa 6noMacca E. coli+pET20b(+)-GST 6e3 hh- 
ayKUHH HIITT, 3 —5 o6pa3Ubi SnoMaccbi uiTaMMa nocne mmyKijHH FElTr (3 KaoHa), E\ l—2 — pacTBopmviafl 

(UHTonjia3MaTHqecKaa (jjpaioiHfl) inTaMMa-npo,zjyueHTa, 3 — Tejibija BKJiioHeHHfl (HepacTBopHMaa (jjpaioiHfl). 

Fig. 2. Expression and purification of recombinant rOF28-GST identified by 12.5 % SDS-PAGE. 

HMMyHo6jiOTa, c ncnoJiL30BaHneM b KanecTBe aHrareHa peKOM6HHaHTHoro 
6ejiKa. 

Pe 3 yjibTaTbi aHajiH3a (pnc. 3) aeMOHCTpHpyiOT, hto rOF28-GST CBJBbiBaeT- 
ca C aHTHTejiaMH n03HTHBHbIX CbIBOpOTOK (AC1 H AC2) 6oJlbHbIX OnHCTOpXO- 
30 M h He pearapyeT c aHTHTejiaMH HeraraBHbix CbiBopoTOK (HC1 h HC2). Pa- 
Hee HaMH 6mjio noKa3aHo (Pakharukova etal., 2012; Pomaznoy et al., 2013; 
JlbBOBa h .zip., 2014), hto B3pocjiaa MapHTa O. felineus , KaK h apyrae 6jih3ko- 
po^CTBeHHbie neHeHOHHbie cocajibiiiHKH, aKTHBHO CHHTe3HpyeT 6cjikh chctc- 
Mbl HHaKTHBailHH KCeH 06 H 0 THK 0 B H TOKCHHOB, B TOM HHCJie pa3J!HHHbie KJiaCCbl 
TJiyTaTHOHTpaHC(j)epa3 (KajiHHHHa nap., 2010). Ba>KHO OTMeraTb, hto cjjpaK- 
uhh EST (expressed sequence tag), eooTBeTCTByiomaa 28 kDa GST, cocraBJia- 
eT 4.7 % ot Bcex EST, npejcTaBjieHHbix b 6n6jinoTeKe kJIHK O. felineus. Ta- 
Kaa >Ke Bbicoxaa npeflCTaBjieHHOCTb 28 kDa GST HaSmoflaeTca h y 6jiH3Kopoa- 
CTBeHHbix TpeMaTOfl O. viverrini h C. sinensis (Mulvenna etal., 2010; Zheng 
etal., 2013). YcTaHOBjieHo, hto stot cjjepMeHT bxo^ht b cocTaB 3KCKpeTop- 
Ho-ceKpeTopHoro npo^yicra rejibMHHTOB, a Taioxe oSaa^acT HMMyHopeaKTHB- 
HocTbio. TaKHM o6pa30M, 28 kDa GST npe^CTaBJiaeTca nepcneKTHBHOH mh- 
ineHbK) flJia AHarHOCTHKH H, B03M0JKH0, C03flaHHH BaKHHH. OflHaKO, aiccnepH- 
MeHTajibHbie aaHHbie, nojiyneHHbie npn TecTiipoBaHHH peicoMOnHaHTHbix 
aHajioroB 28 kDa GST O. viverrini h C. sinensis , roBopaT o tom, hto HcnoJib30- 
BaHHe /uia HMMyHOflHarHOCTHKH TOJibKO o/iHoro aHaaora napa3HTapHoro 6eji- 
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A 



Pa.3BC/ICHHH CbIBOpOTOK 


B 

12 3 4 5 



Phc. 3. TecTHposaHHe B3anMojteHCTBHfl peicoM6nHaHTHoro 6ejiKa rOF28-GST c no3HTHBHi>iMH aH- 
THTeJiaMH CbIBOpOTOK OT SoJIbHbIX 0nHCT0pX030M. 

A: KpHBbie pearapOBaHHH n03HTHBHbIX aHTHCbIBOpOTOK (AC1 H AC2) OT 60 JIbHbIX 0nHCT0pX030M H OTpHliaTeJIb- 
Hbix hjih HOpMajibHbix CbIBOpOTOK ot 3flOpOBbix (HC1 h HC2) c rOF28-GST b HOA. E: 1—2 — 3JieKTpO(J)Oper- 
paMMa. 1 — OHumeHHbiH rOF28-GST; 2 — MapKepbi MOJieKyjiapHoro seca, 25 h 35 kJ\z (Fermentas); 3 — B 3 an- 
MOflencTBHe onumcHHoro rOF28-GST c aHTHTejiaMH iio3hthbhoh cbiBopoTKH ot SojibHoro ormcTopxo30M b hm- 
MyHo6jiOTe (noMeneHO CTpeJiKon); 4—5 — OTcyrcTBiie pearapOBaHHa c aHTHTejiaMH CbIBOpOTOK 3flOpOBbix 

jno,zieH. 

Fig. 3. Definition of antigenicity of the rOF28-GST by ELISA and Western blot analysis to the opi¬ 
sthorchiasis patients sera. 
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Ka, BepoHTHo, He^ocxaTOMHO. TaK, Ha ocHOBaHHH jaHHtix, nonyHeHHBix npn 
HCCJieAOBaHHH B3aHMO^eHCTBHH peKOM6HHaHTHoro 28 kDa GST O. viverrini c 

aHTHTejiaMH CBIBOpOTOK 60JlbHbIX 0nHCT0pX030M H 3JOpOBBIX AOHOpOB, 6bIJl 
C^ejiaH BBIBOJ o TOM, HTO /J3HHBIH 6eJ10K He npHTO^eH aJIH HMMyHOAHarHOCTH- 
KH 0nHCT0pX03a BCJie/lCTBHe HH3KOTO CO^epHOHHH n03HTHBHBIX aHTHTeJI H Ha- 
jihhhh HHpKyjinpyiomero aHrareHa b KpoBH 6ojibHbix (Eursitthichai et al., 
2010). Pe3ynbTaTbi aHajiornHHbix SKcnepHMeHTOB c peKOM6HHaHTHbiM 28 kDa 
GST C. sinensis noKa3ajin, hto nyBCTBHTejibHOCTb h cneuH(J)HHHOCTb tcct-chc- 
TeMbl HOA C 3THM 6ejlKOM COCTaBHJIH 14.5 H 98.9 % COOTBeTCTBeHHO 
(Shen et al., 2009). npoTecrapoBaB HecKOJibKO peKOM6HHaHTHbix aHajioroB 
OejiKOB C. sinensis, aBTopw aaHHOH pa6oTbi npHuuiH k 3aKjnoHeHHio, hto 
nOBblUICHHa HyBCTBHTejIbHOCTH HMMyHOUHarHOCTHKH HeoOxO^HMO HCn0Jlb30- 
BaTb KOM6HHaHHIO peKOM6HHaHTHbIX 6ejlKOB. 3tOT BbIBOfl 6bIJl nOOTBep>KZieH 
B apyrOM HCCJie^OBaHHH, aBTOpbl KOTOpOrO BblHCHHJIH, HTO KOM6HHaHHfl H3 
^Byx peKOM6HHaHTHbix 6ejiKOB 26 K^a GST h 28 K^a GST C. sinensis no3BO- 
JiaeT JOCTHHb 76 % HyBCTBHTeJlbHOCTH H 95 % CneilH<|)HHHOCTH TeCT-CHCTeMbI 
HOA (Shunyu etal., 2011). Ha ocHOBaHHH 3 thx ^aHHbix 6wjio BbicKa3aHO 
npe^nojio>KeHHe, hto juih pa3pa6oTKH 3(J)(J)eKTHBHOH TecT-cncTeMbi nm bbihb- 
jieHHH onHCTopxHj Tpe6yeTca TecTHpoBaHne uejioro puna kom6hh3hhh peKOM- 
6HHaHTHbIX 6ejlKOB. 

B Hamefi pa6oTe BnepBbie nojiyneH uit3mm E. coli BL21(DE3) 
pET20b(+)-GST, nponyiiHpyiomHH aHajior 28 kDa GST O. felineus. B pe3yjib- 
TaTe TecTHpoBaHHH peKOM6HHaHTHoro 6ejiKa b HOA h HMMyHo6jiOTe mbi npo- 
aeMOHCTpnpoBajiH cneuH(J)HHecKoe B33HMO^eHCTBHe rOF28-GST c aHTHTejia¬ 
MH CbIBOpOTOK 6ojlbHbIX 0nHCT0pX030M. Ho-BH^HMOMy, rOF28-GST MO>KeT 
6bITb HCnOJlb30BaH JJ1H npOBe^eHHM HJIH COBepLUeHCTBOBaHIIM HMMyHO^HarHO- 
cthkh onHCTopxo3a, Bbi3B3HHoro neneHOHHbiM cocajibipHKOM O. felineus. Kpo- 
Me toto, nojiyneHHbiH rOF28-GST mojkct 6biTb Hcnojib30BaH nm nojiyneHHH 
cneiuu|)HHecKnx jjjih O. felineus aHTHTeji h jjjih aHajima t|>y hk nno h a ji b h on ai<- 
thbhocth 28 kDa GST O. felineus, HCCJie^oBaHHH pojin stoto 6ejiKa b >KH3He- 
jeaTejibHOCTH rejibMHHTa, a Taioxe am H3yneHHH B3aHMO^eHCTBHH «napa- 
3HT-X03HHH». 
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SUMMARY 

The liver fluke Opisthorchis felineus ( O. felineus) is the causative agent of opisthor¬ 
chiasis; it causes serious health problems among human populations in the territory of 
Russia. Our research has focused on the development of diagnostic tools to detect infecti¬ 
on caused by the parasite. A full-length sequence encoding 28 kDa glutathione-S-transfe- 
rase O. felineus was isolated from our cDNA library (Pomaznoy et al., 2013). The open re¬ 
ading frame contained 639 bp encoding 213 amino acids. We estimated potential of re¬ 
combinant protein 28 kDa glutathione-S-transferase O. felineus (rOF28-GST) for 
application in immunodiagnosis of the opisthorchiasis. ELISA and western blot analysis 
showed that serum from patients infected with O. felineus could strongly react with purifi¬ 
ed rOF28-GST and healthy human sera could not. These results suggest the potential of 
this recombinant analogue of the 28 kDa glutathione S-transferase from O. felineus to de¬ 
velop the serodiagnostic test for human opisthorchiasis. 
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